esp@c©net - Document Bibliography and Abstract 



1/1 ^—ly 



INK JET HEAD 



Patent Number: 
Publication date: 
Inventor(s): 

Applicant(s): 

Requested 
Patent: 

Application 
Number: 

Priority Number 

(s): 

IPC 

Classification: 
EC 

Classification: 
Equivalents: 



JP1 0166573 
1998-06-23 

MAKITA HIDEYUKI; UMEZAWA MICHIO; NARUSE OSAMU; NAGABA SEIJI; 
MASAYUKI; NAKANE NOBUYASU; SASAKI TSUTOMU 

RICOH CO LTD 
JP10166573 

JP1 9960326460 19961206 



B41J2/045; B41J2/055; B41J2/16 



Abstract 



PROBLEM TO BE SOLVED: To prevent an image quality from being deteriorated by fluctuation in a 
bonded thickness between a piezoelectric element and a substrate by a method wherein both end faces 

in a displacing direction of a laminated piezoelectric element are lapped. 

SOLUTION: Respective laminated piezoelectric elements 12 of an Inkjet head is lapping finished on 
both end faces 12a, 12b in a displacement direction. For the laminated piezoelectric element 61 formed 
by firing or the like, warp, waviness. etc.. in firing are generated to deteriorate flatness, or foreign matter 
62 or the like sticks to a surface. By lapping the piezoelectric element 61 , the laminated piezoelectric 
element 63 which is high in the flatness of both end faces 63a. 63b in the displaced direction, is 
obtained. After bonding the laminated piezoelectric element 63 of which both end faces 63a. 63b are 
lapped onto a substrate 11 with an adhesive 14, it is divided into a large number of laminated 
piezoelectric elements 12 by slitting with a dicing saw or the like. 
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[!|fi«Fif*©ffiH] 
SSR-^^iESL. C<Da«^«3R^=^CDd3 3:J^|SlOD^ 

©sffi©g^®*swgijflnx s nr t> -5 c i i -r 5 
©d 3 3:frrfij©^^-CH«iaftiBE^^'&*n)EL-rtfria^x 

[a*S7] mmz. 47!>S6©t,i-r4a*>(ciaig© 

-(Zyi^iys. V V-^ y F, 

[»*a8] il^3B6{Cie^©-<>i/J/i.^ F^-^ F 
K:*jI>T. «riaSW!M)E«5RiFSCJ^S©TSg3!)J2 0 
Mm*S;ir> Mo> Buia+> f r^SiJ©eSAS2 0 Mm 
?:M^!it>Ci*i|#Sii-r-5-f>5'P*5r V^v F. 

[^BJ©5«rj:Sil«] 

[000 1] 

[0002] 

[se*©8^i -f^i't^* f Fie^sia«, laa^^©® 

3 > ^ - il«?©f»i? ^l/^glS^g© 7*- ^ ^WJT ?> 
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Mk^yF(cm»r. S!gKl#tci£:Dr>'X>rt'*>6-Y>4' 

i{cJ;o-C. iS!?gS. iSaa©ie«i*tfJ5:^fe© 

[0 00 3] C©-/ >4'S?x » F'^^ F©5ib©x*;U 
^r_^^giL/r£E^i^^fflt»5fc©iLr. 

- 1 9 8 8 7 7 #<&«fciaiEsnrti^^ -5 

K:mJBMff«3ffiF©d 3 3:Srl^©^S%ftJffl-r44>©»s 

^6nri,»S, C©-Y>5'i?x 5» f-^-:/ F«. '^-Xtg 

x^b^rwrivx^br^u- F«aiHUfc«3e*ort> 

[0004] 

[^?a*5W9iL/.fc^><!:-r.5^S] iC^t?. ^^i'iJx 

^c^glK©^x;^€:WT-Sv^^5^^x,»^'^s^/ F*s— i^-c* 
0. c©J:^J&'5'Ji/?^>'X;i/'^'? Fk:*jc»-c«. S^X 
JUA^ 6tttBf S > ?a(ttffi#tt*ii^— S c i 

B. -<>d'?Sttax:^;v=t?-:&^^-r5S-'X;i'«:5sfic: 
U /c X ^ ;U J^^^f * S SEESJg^ ©^<4«-Mt. 

[0 00 5] l,iPl^ts:ifih. BE«^^K, -&©^jtXg 
SB) t?gS^l/fci*. Sff«3t^ra©SI^JB©/?*5p' (« 

T, jmmm^i it,^^. > ©^^-^^^c/iEgtc^cs. 

©sss^fc^^-r^si. cc-rfcKii^T-M-c^;? 
.^©/N*5';/+*iSfeO-5. 

[0006] C ©,i: ^ tcffSfg^^iSSi ©ra©S«Jl 

^&^©^<7-;'+*5^*-rs<!:. M^©iim^^©^<aa. 

Ic^ft (^{4!|*14) 7&s«6-3< Ci{c;5r-5, -oSO. « 

<Dm?^ifim^Kmmi-\m9mK^'SLm.ifi^^<ts:-:,x 

^ > i'i®©ttia!m4K:«e.'0*j5>s*Cr®»o'i.W*sigT 

[0 0 0 7] :^mmt±.U<D^t<cm^Xts:^nfch<DX 
$>'3. JEm^-?-iaS<i:©P^©}g«ji;2(.©tf6-:>#«:J: 

siiii»n'?.«©igTsi55±-r s c <!: =&se«ji -r s. 



3 

[0008} 

[000 9] n>l^m2(D^ly^Vaiv Y-^v K». ±12 
[00 1 0] »5jaS3<D'^>i'J^x'^ h'v-y K«. ^'X 

aniE or HiTiB ^ e, > i>ffli*ttffl s s -f > f j;* 

(0 0 1 1 ] if*^4©.'C>i't^x-y h^-^ Kw. ±ie 
fS*:«3 0-f>i'i?x h-^"? K{Cte(,>r. Kriesuis 

(0 0 1 2] ^*S5©-<>i'5^x!f h'v.y F«. 

«^4Ka coanMsm*^© d 3 3 :^i^©^fii 
■r-irfBttiiESES*ftiELt:B!na>'X;i/*i6 -r vi'iB^iit 

[0 0 13] n^&(D^>i?V>s.v V^v K». ±ia 

[0 0 14] ii*^7©W>i'i?x-y h-^"^ KtJ. ±iB 
a*3S2. 47iS6©ti-rtlJ&i©-r>i'i;>x i» K 
Kfct^r, Blll2a®SIE^3R^SCK»«©:5pg5g;;j^2 0 

[0 0 1 5] »*]18©-Y>4'5^x-^ h's-, iia 
ft:. 

[0016] 

[^aj©iiit©m<!i] Ji(T. ^mmm^<D^f^^m{i 

i7i/xy h'N-y h'©:^PMtSS, EI2(ilRl'^>v K©5=--f 

y^ji'^f}^ (-'X;H3^J:^f6j) iia3S-r5:/3i^ii©ggPii; 
;WffiS. 03«llI-^-v F©9=--j'>4^>'l':^r6j©ggiJf£;^ 
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[0017] C(D^>i'iyx. V K(i. IES&^-=- > 
h 1 jSSJt;:.'^ V2t. K*A-3i^«^-C 
lr>5. HSftJt-y h 1». -fe^S yfXSS. 

mtomm.! i±{c. i*jm^-^sfe^^T&sa®t© 

6 2 flJ©#BEm«^ 1 2 ©jlS«rm»5 ffltf^fll. -fe^ 5 

(S^) I 4{Cj;orS^brt,»5, 
[0018] miOSMM^l 2». -f>4'*jSEWkb 
r ^3^$ -e- S it ^t>©IES6>'^v^;^ d^-^A 6n 5 lESisS^ 
(cti^ riggtfgpj ic^^. ) 1 7. 1 7-i. IKttgi! 
17. 17 lafc&s L . . |gK)-'<;i';^ jss-^it 6 nrtcmtc 

5- h 2 1 1 Km^-r^wM^^^tittji 
(cn* ^mm^i ti^^, ) is. is 

[0019] c ct?> ie^StF 1 2 i urs* 1 o;i«± 

m«ia2{C^-r<fc^K. /lS10~5 0ym/'l 
B©PZT <=Pb(Zr-Tl) O,) 20A. 
m/l@©$g- >'^•■7S^-L-A (AgPd) Ai6ii5:Srt3|5S 
g2 1 i€:3£S«:«JlUfcfe©r*S*i. BES^^i L/ 
rfflt>Stti(Sf»JJB(CK6nSfc©-Ctt<. *©fl6©« 

[0 02 0] Sft:, E4K:^-rJ:^(C|ISIg^l 2©S! 
(ifc*l6lOW4SSt?*S±M 1 2 aSCTFM 1 2 b (C»-5 

f ::?"»in:*ff-:>r(,»s. i^i^tc, ««i \ <oBMm=^i 

2 iWg^M 11a (la 1 #M) CC ^ zflKL^'iT-:' 
ri>5. 3€,«C. S«SiJl 4tctt=ri' vt/JrH^msnbt: 

[002 1 ] SBE««T- 1 2 ©F«3g|5mffi2 1 « 1 ®te# 
{CAgPd*i6>a:S2!E:6©SgSme2 2. 2 3 (2-o©EE 
S^R^^J©*fI^lr * MfflH^JSBSS 2 2 i U . jitlfiH^ ft 
t>MlfJ^^ffi«ffi2 3 i-rS. ) tcSMl^rt^S. — 
S«ll±«:tt. SI {c^-rJ:5{cNi • Ai^#. 

Auyj-^, AqPt^->^ hEnS(> AgPd^-X hEPJW 
J: r 2 4 2 5 ©^>'>- if - > 

[ 0 0 2 2 ] > ^lO^SMM^ 1 2 ©Stiff's 

^^Z2^mWSLmSM2 6 %:A-LrAa«S2 4 
KSi^b. ffe:^. S^J©S)Em^^l 2©St(S]L-ftl,>^ 
ffi^S2 3 < ^«t*S«SiJ2 6 ^itl,X^in^tX 
<iS'iSg2 5tC«i^Ur(,>S. cntCJ:»). |gi6gpi7 

Sfebr. ^aftgi: i 7 tciiaji^^isj^f^o'o^fii ( d 3 3 

AgpM 1 3 <,cmifc-K 1 3 a I^K:g?Sttg|Si5'l2 6 

[0023] —:fj. wiM:^~ vV2 »> ^mm^^tmn 
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( D F R ) i)^6rj:i^jmmnmvm!S.utc2mmm<D 

17) tKDlrxDSmSa^l 2icS^m-t?>if>(7y 

immsM 3 5 1. c (Dmsmm 3 s ©MMtciag l- r 
im^3 5icm^-ti>^>i^imAt^^m&m3 

6. 3 6i, *nJE?g^3 5<»:^tjiigS3 6. 36<!:*a 

at--5-r>i'ttm3 7. 37 mEMm 35 ic^m 
[0024] mwm3 1 fssftSPi 7{cm^€>Hfria 

^^7y^M.^34t, #^|g«jSi5 1 8 fC®^-rsm4 1 
ROe^U-ASmi 3(CS^-rS'<-;^4 2i*Jg^0 

■Cl^S. d<''fT7^Ag|J3 4tt. IgftSPl 7fcS^TS 
g«digl54 3i. C©i£!iSI54 3©SHK:jg^iRlyfc/?^^l 

•~ 1 0 y mm&<omimmu^ k^Arvy aii^) 4 4 
[002 5] wmm.mH3 2 mmm3 1 fiuK^to 

;S3fett^li)i4 5<b. >'X;l/7-U-h3 3(SJ{c^«?)K7 

^L/. ^»l/rHif^<DiKS/<3f->*J^fiRl/fcm2ffi36 
f4^fli)14 6 <!: ?r?^JE«t?S^L.r^cS. 
[0 02 6] >'X;U:7"U- h3 3K:»-i>i'S*?RS3S3 

L-r*?'?. C©-/XJU3 8©®i-l'>i'jSaiPffliJOitS 
-CiKj2 5~3 5 Mmt?*5, C©^X;U7'U- ^ 3 3 ti 

il^u-h*ffli»ri,>s*i. Si. -eofifecD^Wils** 

[0 02 7] C©^X;uyu- h 3 3cD-('>i'tttlJ® 
mm4 7 tb-C[,->i. m{*PTFE-Ni^#T-^ 

>mmm ■ y vmmmmcomi-mi'ACDm^m-fm. ■< 

[0028] cn6.©MKlJtr..y h 1 iffi^ji--? f-2 

h 2©JSStlS3 1 ilEKl^- h 1 (D^MMl- 1 2S 
C>'7U-Aei5Ml 3 <!:?:««ffJ4 9-CS^{^ri»-5. 

[0 0 29] ^Or. S«l l^^v K3atm*t?&s 
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X-^-lJ-aSM (-^-y K^>;l'4<') 5 0±(C3^f$Lr«ff 
L/. CWX'-i— l^g|5l5t5 0rt(CKa:l./c'^ > KIEttffll 
C^*W-r*PCB»lgi|gt63.-^» h lOSBESSR^- 
12 (IglBlgPl 7) (cmL/fcSm@2 4, 2 5i*F 
PC-Jr-:/;l'5 1, b i^-fthXW^\^x\<^i>, 
[0 03 0] yX^l':*;^— ('^•y K 3 

ti. yx^i/^'u- h 3 3(Dmm.um:^^v Ymm^m.^ 

i8!^ffl4 7{C*f);6L/rHPgP4Ji5j?KL<. yXiUt/U-h 
10 3 3 ©JlM3!(C)^L/:r&|^;4c^@M4 8 (C^jS^tCT^ 

fc^f^-rsfc*. x^— yajttso. a«i 1. 
Agpi^ti 3Si>-MttS3 iK^-n-en-f^ffifei&j^s 2 
-5 5*is:wrt,>s, 

[003 1 ] C©J:^«:«fiSL//c-f>i'J^x ■? h'^y K 
{cfeur«, i2IS<l#fcjSDriliS6g|5i 7{c|gB6<g9g 

( 1 o~5 0 v©>'^;i.xmE) ^m^-r^ctK.^-:, 

r. IggSSPi 7{c«Ji:^[Si©^{43!)<^L. »S6tg3 1 

20 ©3'-fT7 7Ag|53 4?r^l.rflDJI^M3 5*S*niI?tl 

ccott. tsa&.mM3bififi>^&m3Q^mch 

'f>^«l&K3 7. 3 7*rSl'^>fe-f>i'©S{5n*l|^^ 
'f>i'^m3 7. 3 7©Slfffia=&SI|/Kc-r-S.C 
6t?ij£«Jat$ig|5<S:l.rm$-«i-C^fcil?KM3 6. 36(11 
'^©'f>e'©SEn*ig«U. -<>4'tttB3»*©ffiT'&l» 

(0 03 2] -e-L-r. -<'>i'TBitfcffl©$5TCc<*t^ »DEE 
ffi^3 5rt©-Y>i'E^3&ifijlSL. A>i^<D^tl(Dm^ 
30 ^^gi^|/^■;^;^©S!clijllS(cJ;or»Ql^^K^3 4F«3K:f[EE 
di^itr-oi'^atfS'^^ff-r^. c©<ti?. -{> 

^d'>Pi>^^m^$ntcA>'!7itit^m^3 6. 3 6K: 
SfEAL. ^tjKgi^ae. 3 6ip^A>^mi^l^3 7. 3 
7=S:mrmKm^3 5f*^ic^m^ti^o ^L/T, -/X;!- 
3 8 ©mPffia© > ^ r.;^ XM©eiS&*sjlSSO . 
*®ffi*(cJ:-5r>'X;l'3 8©tfIPi^jafcM3tir (U 

[0 0 3 3 ] -e-c-e. c©-^>i'i;>x if h-^5» Ktcfctt 
40 SEE^T- 1 2 1 1 (DrnxRi/mmin 1 4 tcra 
Lr05m*fe#ML/riJig8T.2., c©-r>4'i;'x 
h-^y K©§aSSJIS^^l 2». m]&UtcJ:'><,c^ 
firtrifiI©W«gB 1 2 a . 1 2b 04#M) tc^^-:;^* 
Xi&bitfeCr^S. 05 (a) fcint-J:^{c 

«Kg^(Cj:-,-r0fi£l./c:aSMJEm^^6 1 tt. mS.m 

S ( b > (C^r ci: ^ {c^{4:&(pj©MJSM6 3a. 63b 
50 ©5PMa©m >8WSMEES*^ 6 3 tm 6 tl 
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[0 0 3 4] C©cl:^tCMffiffi6 3a. 6 3_b*s-ri/7" 

mxstitcmsmmmm^e 3 1 1 ±{cs«sij 1 
gpi 7sc/#^jgttsiJi 8) cc^sj-rs. 

ML/-C(,^S®-C> SSI 1 '^-OS^A^^^K^C-oTffiS: 

[00 36] c©J:^{c. aiSSEE^^^^©d3 3:^rsi 
©^fe-C JDff^?: JOE O r 6 W > S^tttb 

s#««jg©'r>i'i?*9 h'Vf F(c*sc»T. mmms. 

«<i:©^/?**i&-{C||t<-r5Ci*!oI«6{C^cO. S 

t4) ©>'N'5'';'+«r{SM-r.sc<i:*5-r#rH#p°aM©iS]± 

( 0 0 3 7 ] C CT. Jim^^ 1 2 tS« 1 1 t©S« 

tc«<-rsfcto«:«. mmi i©ff«^^i 

2i©s^®i 1 a <0i#M) fcfe7-y 7-»nx*ife-r 

«E«i^^©SS*S<^SCiJ!>«iiJ«S-C*0. -e©ife 

«5E^B#©^^'iJ<t'tcJ;-,rffi^^©^Ha*^ffi< 

Mr?:iSL'r¥ffiS©«S€riS<TS. cn«:J;-:>r. 
ra-C©BE^*^©^fi[#tt (^fica-ME^tt) ©>'f7>:' 
[0 0 3 8 ] Sfc. 2 1 <t©SI#/l 

^^■1 2 (nisfctt;^'; -y ^ffl^x«^r©BEs^^) 

#9J 1 4 -CS^ U/cli^. S.^m^ 1 2 ©^®K<h©M 
<?^-cS«SiJ 1 4*%£Ajt,>fci?)Kg^^S«:Aj:5Si5^. 
rrj:t>i5mmmif)-^m<orj:< roj {c/j:SgP:3-*i^i;€> 
ci*J*-5. c©J:^&t^fi|{cftSi. hSTj^l/cJc^k: 

X >; "7 f )!)nx?:js L tc t ^icmmm 1 4 i- t v^-^ 
^^g|j^=£wt- hK'mm'f- 1 2 0 mm- i>ct 

[oosgj-ecr, 07 fcjn-r J: 5 (c^^ffiji 41^ k: 

c©=f f 'y 1 4 a (m-^-cmmM^ I 2 tmm i 
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K:S«»J 1 4 «:/fiE3 C 1 35S-C# . Kmm^ 1 2 i 

t . ESJR^ 1 2 ©ein^s«*i!S±TS c <j:*s-e# 
[0040] ixcc. mmm?*tm^^^^^^t<c-r) 

t,>-Cia8JWI^*#flSLrSii»-rS. EE^^<!:««i<& 

Jim^^ ©^fii:*Jg#^j-ciiiR s nr L/ * 5 © r > ffm 

IR-?©^fifi*«/hS<>5:f3. W.icEMmi-<!>mL(Op&^ 

[0 04 1] rrjit)^, ^8ic9jk-r^^tj:mm^i£y 

i|iiPw©IES6ig}^%EE«5R^{CEnJini/fctB^. 

*iitt,> i > m 9 {ctk-t J: -5 iicmnm^icM-r •SfE^tt*^ 

©ji;%±(fBfs^*iiitJ|g|t;(c^c6, ctucMLX. m 
i . la 1 0 tc^^ =fc 5 {c|gsiiigjf${c*f f s 
Ic^t4*JS<J5:5fc«6. lgIi)2fi^ffJ©S£:^±lf B#5eIS t r 
J:'3*>^14&0©AE^±tfB$^§^*J, lK«I^eJI5©l£^&T 
i>-mm(. t f i *) feiSfiag?^©S[%±tfi^5t»**:*:* < 

[0 0 4 2 ] Sfc. £E«3R^=-i««i©^K:». -«« 
fi<j(CXd<+->^©g»SiJ^^I,»S!&i> i'>i^**i2 0 0 
OOkgf/cm' liR©Si«iJ*ffiffl Ofci»^©S« 
*S*iJESi*^=^tta<!:©M«R»«ffatg 1 1 acmtj: '> 

■C»£E^^^©^fitg©*J J:-?- 2 0 %gS*seRiR3n.5 
tCitSj&i. 1 0 0 //m«:!6:.Sc!:ffm*^©^ 

[0043] C C-C. g«ffiJ{C J; S)ES^^©^{4M© 
(RiRS*5;*:lf t» <!:> EE^fg^©^fita?:;^# < f-Sfce* 

o'ltfSa-Cttilf i^cWn«:feP»)&:l,>©-C. aSiaroa;^ hT 
V :/«:r>^t*s5 C i (c Aj: 5. , 

[0 044] t>fc*ior. ««Sr'J{CJ:SjE^#^©^te 

a©Kiix«<tsi5a°DfSS<t^*^-rsi. ««/?*«6o 

'> <<C^m 1 4 (C=f + -y -t/m 1 4 a 5r^»n l> XK'mM'i- 
1 2 ia^l 1 i««^-rS-i:#. ffilSJR^Ug^®. 

^j&.2,5»/;4JDfe(il'c-rhtf. ««i 1 ©^-Mssc/^r-fr 
1 4 a©«i[a€:Sf?-r«. c t-c^^t uremic 

fc, a«i,,L©JJlSj£: 2. .O.W.m.fe(X(C.-r C i -C. IE 

m^T- 1 2 ©^ffiaso'+" 1- v y'm 1 4 a ©siM^rjifR 

«I^5Ci*iDlSltC^cS. S^fC. ^+5ryS<J14a© 
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nOii 20 u m«Ttc-rs ct-c. K^m^ 1 2 <DW-m 
■5. 

( 0 0 4 5 ] s/c. ffim^^- 1 2 ©^psaaofffi^^ 

1 2*g!^T-5«S l 4©S#M<D¥BS=Sr-en-en2 

0 n in*M^>5:C»^®S«: b> *i-:>=r + vm 14a© 

S. t&Stt) i£?»iC<!:35«-C*. iiS«Dl.S*IaI±TS C 
[0046] &*J. ±fSI*6W|-r?ttESlR^©W^. 

[0 04 7 1 

■caJlMBEm«^*iBg U . C ©aHMBEMSiF© d 3 

3 :*isi©iSfi;t?jnBE«S*ftiE o r v xjuj^ 6 > 4' iSi 
•rsci*3-5itgK:^co> #^i'>4•o^ra-c©)E^il^^^© 

[0 04 8] ^^2©-f >i'i^:c V V^v K{C<fc4l 
±i2i»*91©'r>i'i^*f V^v h-(C*it,^-C> S 

>'ur^r©BEai«^-©^fe#ft©''>'7 ^^m}Li> c i** 

[0 04 9] f**lI3©-Y>i'i^i -v v h'tCcfcn 

s*flniE b r y xji/jii 6 > js^thta s -a- s > t? 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
* damages caused by the use of this tr€UQslation. 

. 1 .This document has been translated by computer. So the translation may not reflect the original 
- precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet head characterized by carrying out lap processing of the both-ends side of the 
displacement direction of said laminating mold piezoelectric device in the Inkjet head which makes it 
correspond to a nozzle and a pressurization liquid room, a laminating mold piezoelectric device is 
arranged [ head ], and said pressurization liquid room is pressurized [ head ] with the variation rate of 
the d33 direction of this laminating mold piezoelectric device, and makes an ink droplet breathe out 
from said nozzle. 

[Claim 2] The Inkjet head characterized by joining said laminating mold piezoelectric device on a 
substrate, and carrying out lap processing of the plane of composition of this substrate in an ink jet head 
according to claim 1 . 

[Claim 3] The Inkjet head characterized by carrying out the grinding process of the both-ends side of 
the displacement direction of said laminating mold piezoelectric device in the Inkjet head which makes 
it correspond to a nozzle and a pressurization liquid room, a laminating mold piezoelectric device is 
arranged [ head ], and said pressurization liquid room is pressurized [ head ] with the variation rate of 
the d33 direction of this laminating mold piezoelectric device, and makes an ink droplet breathe out 
from said nozzle. 

[Claim 4] The ink jet head characterized by joining said laminating mold piezoelectric device on a 
substrate, and carrying out the grinding process of the plane of composition of this substrate in an ink jet 
head according to claim 3. 

[Claim 5] The ink-jet head characterized by to carry out lap processing of either the both-ends side of 
the displacement direction of said laminating mold piezoelectric device, and the plane of composition of 
said substrate, and to carry out the grinding process of another side in the ink-jet head which the 
laminating mold piezoelectric device which was made to correspond to a nozzle and a pressurization 
liquid room, and was joined on the substrate is arranged [ head ], and said pressurization liquid room is 
pressurized [ head ] with the variation rate of the d33 direction of this laminating mold piezoelectric 
device, and makes an ink droplet breathe out from said nozzle. 

[Claim 6] The Inkjet head characterized by adding the gap agent in the cement which joins said 
laminating mold piezoelectric device and substrate to either of claims 2, 4, and 5 in the Inkjet head of a 
publication. 

[Claim 7] The Inkjet head characterized by the flatness of said laminating mold piezoelectric device and 
a substrate not exceeding 20 micrometers in claims 2 and 4 thru/or an Inkjet head given in either of 6. 
[Claim 8] The Inkjet head characterized by for the flatness of said laminating mold piezoelectric device 
and a substrate not exceeding 20 micrometers, and the particle size of said gap agent not exceeding 20 
micrometers in an Inkjet head according to claim 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the ink jet head using a laminating mold 

piezoelectric device as an energy generation means about an ink jet head. 

[0002] 

[Description of the Prior Art] An Inkjet recording device does not almost have the vibration at the time 
of record, and the noise, and since especially colorization is easy, it is used for others, facsimile, a copy 
machine, etc. which output the data of digital processors, such as a computer. [ printer ] This ink jet 
recording device performs record of a high speed, high density, and high quality by using for a recording 
head the Inkjet head equipped with energy generation means by which the ink droplet was prepared 
corresponding to two or more nozzle and each nozzle for carrying out the regurgitation, such as an 
electric machine sensing element and an exoergic resistor, and carrying out the regurgitation of the ink 
droplet to a record medium (that to which an ink droplet adheres) from a nozzle according to a record 
signal. 

[0003] What uses the variation rate of the d33 direction of a laminating mold piezoelectric device as a 
thing using a piezoelectric device as an energy generation means of this Inkjet head as indicated by 
JP,6-198877,A is known. This Inkjet head joins a laminating mold piezoelectric device through an 
electrode on a base plate, and is having furtiier structure which carried out the laminating of the nozzle 
plate which has the curtain board and nozzle which form a diaphragm and an ink room on the laminating 
mold piezoelectric device. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, it is desirable [ in order to perform high density 
and high resolution record as an Inkjet recording apparatus, the multi-nozzle head which has two or 
more nozzles is general, and ], when that the expulsion-of-an-ink-droplet property which carries out the 
regurgitation from each nozzle is imiform performs high-definition record in such a multi-nozzle head. 
For that purpose, it is necessary to make into homogeneity the amount of displacement and 
responsibility of each piezoelectric device which are an energy generation means corresponding to each 
nozzle which generates expulsion-of-an-ink-droplet energy as much as possible. 
[0005] However, foreign matters, such as dust which it was very difficult for dust etc. to adhere to a 
front face and to remove this completely in case a piezoelectric device performed cutting processing in 
the production process, and adhered to the front face, cause variation in the thickness (henceforth 
"adhesion thickness") of the glue line between each piezoelectric device, when a piezoelectric device is 
joined to a substrate with cement (adhesives). Moreover, if flatness worsens and tiiis flatness joins a bad 
piezoelectric device to a substrate as it is with the curvature at the time of baking, a wave, etc., the 
variation in adhesion thickness will produce a piezoelectric device between piezoelectric devices also 
here. 

[0006] Thus, when the variation in the adhesion thickness between a piezoelectric device and a substrate 
occurs, the amoxmt of displacement of each piezoelectric device and responsibility (variation rate 
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property) will vary. That is, the amount of displacement becomes small relatively, as for the 
piezoelectric device with the thick thickness of a glue line (jimctional zone), responsibility worsens, the 
amount of displacement becomes large relatively and, as for the piezoelectric device with the thin 
. thickness of a glue line (junctional zone), responsibility becomes good. Consequently, dispersion will 
arise in the regurgitation property of the ink droplet breathed out from each nozzle, and image quality 
will deteriorate. 

[0007] This invention is made in view of the above-mentioned point, and it aims at preventing 
deterioration of the image quality by dispersion in the adhesion thickness between a piezoelectric device 
and a substrate. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the ink jet 
head of claim 1 was made to correspond to a nozzle and a pressurization liquid room, and has arranged 
the laminating mold piezoelectric device, and the both-ends side of the displacement direction of said 
laminating mold piezoelectric device considered it as the configuration by which lap processing is 
carried out in the ink jet head which said pressurization liquid room is pressurized [ head ] with the 
variation rate of the d33 direction of this laminating mold piezoelectric device, and makes an ink droplet 
breathe out from said nozzle. 

[0009] In the Inkjet head of above-mentioned claim 1, said laminating mold piezoelectric device was 
joined on the substrate, and the plane of composition of this substrate considered the Inkjet head of 
claim 2 as the configuration by which lap processing is carried out. 

[0010] The ink jet head of claim 3 was made to correspond to a nozzle and a pressurization liquid room, 
and has arranged the laminating mold piezoelectric device, and the both-ends side of the displacement 
direction of said laminating mold piezoelectric device considered it as the configuration by which the 
grinding process is carried out in the Inkjet head which said pressurization liquid room is pressurized 
[ head ] with the variation rate of the d33 direction of this laminating mold piezoelectric device, and 
makes an ink droplet breathe out from said nozzle. 

[001 1] In the Inkjet head of above-mentioned claim 3, said laminating mold piezoelectric device was 
joined on flie substrate, and the plane of composition of this substrate considered the ink jet head of 
claim 4 as the configuration by which the grinding process is carried out. 
[0012] The laminating mold piezoelectric device which the ink jet head of claim 5 was made to 
correspond to a nozzle and a pressurization liquid room, and was joined on the substrate is arranged. In 
the ink jet head which said pressurization liquid room is pressurized [ head ] with the variation rate of 
the d33 direction of this laminating mold piezoelectric device, and makes an ink droplet breathe out 
firom said nozzle Lap processing of either the both-ends side of the displacement direction of said 
laminating mold piezoelectric device and the plane of composition of said substrate was carried out, and 
another side considered as the configuration by which the grinding process is carried out. 
[0013] The ink jet head of claim 6 was considered as the configuration by which the gap agent is added 
in the cement which joins said laminating mold piezoelectric device and substrate in one Inkjet head of 
above-mentioned claims 2, 4, and 5. 

[0014] The Inkjet head of claim 7 was considered as the configuration whose flatness of said laminating 
mold piezoelectric device and a substrate does not exceed 20 micrometers in above-mentioned claims 2 
and 4 thru/or one ink jet head of 6. 

[0015] The Inkjet head of claim 8 was considered as the configuration whose particle size of said gap 
agent the flatness of said laminating mold piezoelectric device and a substrate does not exceed 20 
micrometers, and does not exceed 20 micrometers in the ink jet head of above-mentioned claim 6. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing. The decomposition perspective view of the ink jet head to which 
drawing 1 applied this invention, the important section expanded sectional view of the direction where 
the direction of a channel of this head (the direction of a nozzle configuration) and drawing 2 cross at 
right angles, and drawin g 3 are the important section expanded sectional views of the direction of a 
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channel of this head. 

[0017] This ink jet head is equipped with the drive unit 1, the liquid room unit 2, and the cyUnder-head 
cover 3. On the substrate 1 1 of insulation, such as a ceramic substrate, for example, barium titanate, an 
V alumina, and forsterite, the drive unit 1 has arranged to seriate two trains of two or more laminating 
mold piezoelectric devices 12 which are energy generation components, joined, and has joined the frame 
member (base material) 13 which consists of resin which encloses the perimeter of each piezoelectric 
device 12 of these 2 train, a ceramic, etc. with adhesives (cement) 14. 

[0018] Two or more piezoelectric devices 12 constitute by turns the piezoelectric device (this is called 
"mechanical component".) 17 and 17 - to which the driving pulse for drop-izing ink and making it fly is 
given, and the piezoelectric device (this is called "non-mechanical component".) 18 used as the liquid 
room stanchion member which only fixes the liquid room unit 2 to a substrate 1 1, without being located 
between a mechanical component 17 and 17 and giving a driving pulse and 18 

[0019] Here, as a piezoelectric device 12, the laminating mold piezoelectric device of ten or more layers 
is used. Although this laminating mold piezoelectric device carries out the laminating of the thickness of 
10-50 micrometers / PZT (=Pb(Zr-Ti) 03)20 of one layer, and the intemal electrode 21 that consists of 
thickness of several micrometers / the silver and PARAJUMU of one layer (AgPd) by turns as shown in 
drawing 2 , the ingredient used as a piezoelectric device is not restricted above, and can also use other 
electric machine sensing elements. 

[0020] Moreover, lap processing is performed to top-face 12a and inferior-surface-of-tongue 12b which 
are the both-ends side of the displacement direction of a piezoelectric device 12 as shown in drawing 4 . 
Similarly, lap processing is performed also to plane-of-composition 11a (refer to drawing 1 ) with the 
piezoelectric device 12 of a substrate 11. Furthermore, the gap agent is added in adhesives 14. 
[0021] The intemal electrode 21 of each piezoelectric device 12 is connected to the end-face electrodes 
22 and 23 (use as the end-face electrode 22 the field side where two piezoelectric-device trains counter, 
and let the field side which does not counter be the end-face electrode 23.) on either side which consist 
of AgPd every other layer. On the other hand, on the substrate 1 1, as shown in drawing 1 , each pattern 
of the common electrode 24 and the individual electrode 25 is provided by nickel-Au vacuum 
evaporation©, Au plating, AgPt paste printing, AgPd paste printing, etc. 

[0022] And the end-face electrode 22 with which each piezoelectric device 12 of each train counters was 
connected to the common electrode 24 through electroconductive glue 26, and, similarly another side 
and the end-face electrode 23 with which each piezoelectric device 12 of each train does not counter are 
connected to the individxxal electrode 25 through electroconductive glue 26, respectively. Thereby, by 
giving driver voltage to a mechanical component 17, electric field occur in the direction of a laminating, 
and the variation rate (variation rate of d33 direction) of the elongation of the direction of a laminating 
occurs in a mechanical component 17. In addition, the common electrode 24 has taken the flow of the 
pattern connected to each piezoelectric device by being filled up with electroconductive glue 26 in hole 
13a prepared in the frame member 13. 

[0023] On the other hand, the liquid room unit 2 carries out the laminating of the diaphragm 31 which 
consists of a thin film of a metal or resin, the liquid room septum member 32 of the two-layer structure 
formed in the photopolymer layer which consists of a dry film resist (DFR), and the nozzle plate 33 
which consists of a metal, resin, etc. one by one, carries out heat weld and forms. The diaphragm section 

34 corresponding to one piezoelectric device 12 (mechanical component 17) and this one piezoelectric 
device 12 by these each part material. The pressurization liquid room 35 pressurized through each 
diaphragm section 34, and the common liquid rooms 36 and 36 which introduce the ink which is located 
in tiie both sides of this pressurization liquid room 35, and is supplied to the pressurization liquid room 
35, One channel is formed by the ink supply ways 37 and 37 which open the pressurization liquid room 

35 and the common liquid rooms 36 and 36 for free passage, and the nozzle 38 which is open for free 
passage in the pressurization liquid room 35, and it is 2 successive-installation ******** two or more 
about this channel. 

[0024] The diaphragm 31 forms said diaphragm section 34 corresponding to a mechanical component 
17, and the base 42 joined to the beam 41 and the frame member 13 which are joined to the non- 
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mechanical component 1 8. The diaphragm section 34 consists of island-Uke heights 43 joined to a 
mechanical component 17, and the maximum thin film part (diaphragm field) 44 with a thickness of 
. about 1-10 micrometers formed in the perimeter of these heights 43. 

> [0025] The liquid room septum member 32 comes to join the 1st photopolymer layer 45 which applied 
the dry film resist to the diaphragm 31 side beforehand, exposed and developed negatives using the 
necessary mask, and formed the predetermined liquid room pattern, and the 2nd photopolymer layer 46 

' which applied the dry film resist to the nozzle plate 33 side beforehand, was exposed, developed 
negatives using the necessary mask, and formed the predetermined liquid room pattem by 
thermocompression bonding. 

[0026] A large number are formed in a nozzle plate 33 for the nozzle 38 which is a detailed delivery for 
making an ink droplet fly, and the path of this nozzle 38 is about 25-35 micrometers for the diameter of 
an ink droplet outlet side. Although this nozzle plate 33 uses the metal plate of nickel (nickel) 
manufactured for example, with the electrocasting method of construction, the metallic material of Si 
and others can also be used. 

[0027] The ink regurgitation side of this nozzle plate 33 is made into the water-repellent-finish side 47 
which performed water-repellent surface treatment as shown in drawing 1 . For example, baking after 
solvent spreading of the electropainting of PTFE-nickel eutectoid plating or a fluororesin, the thing 
which carried out the vacuum evaporationo coat of the fluororesins (for example, fluoride pitch etc.) 
with vaporization, and silicon system resin and fluorine system resin etc. prepares the water-repellent- 
finish film selected according to ink physical properties, and stabilizes the drop configuration of ink, and 
a flight property, and it enables it to acquire high-definition image quality. In addition, the periphery 
section of a nozzle plate 33 is taken as the non-giving a water-repellent finish a water-repellent finish 
field 48 which does not form the water-repellent-finish film. 

[0028] These drive units 1 and the liquid room unit 2 have joined the diaphragm 31 of the liquid room 
unit 2, the piezoelectric device 12 of the drive unit 1, and the firame member 13 with adhesives 49, after 
performing processing and assembly separately, respectively. 

[0029] And the substrate 1 1 was held in support of the spacing member (head holder) 50 top which is 
head supporter material, and each electrodes 24 and 25 linked to the PCB substrate and each 
piezoelectric device 12 (mechanical component 17) of the drive unit 1 which have IC for a head drive 
arranged in this spacing member 50 are connected through the FPC cables 51 and 51. 
[0030] Moreover, the nozzle covering (cylinder-head cover) 3 formed the periphery section and the head 
side face of a nozzle plate 33 in wrap box-like, formed opening corresponding to the water-repellent- 
finish side 47 of a nozzle plate 33, and has joined it to the non-giving a water-repellent finish a water- 
repellent finish field 48 which it left to the periphery section of a nozzle plate 33 with glue with 
adhesives. Furthermore, in order to supply the ink from the ink cartridge which is not illxistrated on this 
Inkjet head to a liquid room, the ink supply holes 52-55 are established in the spacing member 50, the 
substrate 1 1, the frame member 13, and tiie diaphragm 31, respectively. 

[0031] Thus, in the constituted Inkjet head, by impressing a drive wave (pulse voltage of 10-50V) to a 
mechanical component 17 according to a record signal, the variation rate of the direction of a laminating 
occurs in a mechanical component 17, the pressurization liquid room 35 is pressurized through the 
diaphragm section 34 of a diaphragm 31, a pressure rises, and an ink droplet is breathed out from a 
nozzle 38. Although the flow of ink occurs also in the ink supply way 37 and 37 directions which lead to 
the common liquid room 36 from the pressurization liquid room 35 at this time, it was made to fimction 
as the fluid resistance section by making narrow the cross section of the ink supply ways 37 and 37, the 
flow of the ink by the side of the common Uquid room 36 and 36 was reduced, and decline in ink 
regurgitation effectiveness is prevented. 

[0032] And with termination of expulsion of an ink droplet, the ink pressxire in the pressurization liquid 
room 35 decreases, and in the pressurization liquid room 34, negative pressure occurs and it shifts to an 
ink restoration stroke according to the inertia of the flow of ink, and the discharge process of a driving 
pulse. At this time, the ink supplied from the ink tank flows into the common liquid rooms 36 and 36, 
and it fills up with it in the pressurization liquid room 35 through the ink supply ways 37 and 37 from 
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the common liquid rooms 36 and 36. And vibration of the ink meniscus side near the outlet of a nozzle 
38 declines, and if it is returned near the outlet of a nozzle 38 and results in a stable state (refill) with 
surface tension, it will shift to the next expulsion-of-an-ink-droplet actuation. 
• [0033] Then, processing of the piezoelectric device 12 in this Inkjet head and a substrate 1 1 and 
adhesives 14 are explained with reference to drawin g 5 or subsequent ones. Each laminating mold 
piezoelectric device 12 of this ink jet head carries out lap processing to the both-ends sides 12a and 12b 
(refer to drawin g 4 ) of the displacement direction, as mentioned above. For example, the curvature at 
the time of baking, a wave, etc. generated the laminating mold piezoelectric device 61 formed by baking 
etc. as shown in drawing 5 (a), flatness is getting worse or the foreign matter 62 grade has adhered to the 
front face. Then, by performing lap processing to this piezoelectric device 61, as shown in this drawing 
(b), the laminating mold piezoelectric device 63 with tiie high flatness of the both-ends sides 63 a and 
63b of the displacement direction is obtained. 

[0034] Thus, after the both-ends sides 63a and 63b join the laminating mold piezoelectric device 63 by 
which lap processing was carried out with adhesives 14 on a substrate 1 1, it divides into many 
laminating mold piezoelectric devices 12 (a mechanical component 17 and non-mechanical component 
1 8) by performing slit processing using a dicing saw etc. 

[0035] If lap processing has been performed only to the end face of one of the two of the displacement 
direction of a laminating mold piezoelectric device at this time, since it must join to a substrate 11, 
checking a lap side, assembly nature worsens, but since lap processing has been performed to the both- 
ends side in this invention, junction to a substrate 1 1 becomes easy and assembly nature improves. 
Moreover, it is very effective to carry out lap processing of the both-ends side, also when removing the 
dust which adheres in the case of cutting. 

[0036] Thus, it sets on the ink jet head of the structure of pressurizing a pressurization liquid room with 
the variation rate of the d33 direction of a laminating mold piezoelectric device, and making an ink 
droplet breathing out from a nozzle. When the both-ends side of the displacement direction of a 
laminating mold piezoelectric device considers as the configuration by which lap processing is carried 
out The flatness of a piezoelectric device can become high, it can become possible to make adhesion 
thickness with a substrate thin to homogeneity, the variation in the displacement property (variation rate 
an amount and responsibility) of the piezoelectric device between each channel can be reduced, and 
improvement in image quality can be aimed at. Moreover, the dust which adheres into a production 
process can be easily removed by low cost, and assembly nature improves fiirther. 
[0037] Here, in order to make adhesion thickness of a piezoelectric device 12 and a substrate 1 1 thin to 
homogeneity, it is effective to perform lap processing also to plane-of-composition 1 la (to refer to 
drawing 1 ) with the piezoelectric device 12 of a substrate 1 1 . It is required to lengthen the die length of 
a piezoelectric device, in order to attain multi-nozzle-ization especially, consequently since the flatness 
of a piezoelectric device becomes low according to the deformation at the time of baking etc., lap 
processing is performed not only to a piezoelectric device but to the plane of composition of a substrate, 
and precision of flatness is made high. By this, the variation in the displacement property (variation rate 
an amount and responsibility) of the piezoelectric device between each channel in the long head by the 
formation of a multi-nozzle can be reduced, and improvement in image quality can be aimed at. 
[0038] Moreover, in order to make adhesion thickness of a piezoelectric device 12 and a substrate 1 1 
thin to homogeneity, a gap agent is added in adhesives 14. that is, the part which becomes poor junction 
by relation with the flatness of a piezoelectric device 12 since there are almost no adhesives 14 when a 
piezoelectric device 12 (in fact piezoelectric device before sUt processing) is joined with adhesives 14 
on a substrate 1 1, as shown in d raw ing 6 , i.e., adhesion, - thickness - as long as — the part set to "0" 
that there is nothing may arise As mentioned above, when it will be in such a condition, and slit 
processing is performed, the piezoelectric device 12 which has the poor junction part which does not 
almost have adhesives 14 may fall, or it may damage, 

[0039] Then, by adding gap agent 14a in adhesives 14, as shown in drawing 7 , the gap of a piezoelectric 
device 12 and a substrate 1 1 can be secured with the particle size of this gap agent 14a at least, 
adhesives 14 can be made to be able to intervene in this gap, junction (adhesion) dependability of a 
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piezoelectric device 12 and a substrate 1 1 can be made high, a piezoelectric device 12 falls, and ****** 
can be prevented. 

[0040] Next, adhesion thickness and the displacement property of a piezoelectric device are explained 
• with reference to drawing 8 or subsequent ones. If the thickness (adhesion thickness) of the adhesives 
which have joined the piezoelectric device and the substrate becomes thick, since the variation rate of a 
piezoelectric device will be absorbed with adhesives, the amount of displacement of a piezoelectric 
device becomes small, the responsibility of the variation rate of a piezoelectric device becomes blunt 
further, and an ink droplet fli^t rate becomes slow. 

[0041] That is, if adhesion thickness is thin when it brings down and the drive wave of a time constant tf 
and pulse width Pw is impressed to a piezoelectric device, driver voltage **** and the starting time 
constant tr as shown in drawing 8 , and, as shown in drawing 9 , the responsibility over a drive wave 
will be good, the starting time constant tr of a drive wave, the starting time constant of a variation-rate 
wave, and a drive wave will bring down, and a time constant tf and the starting time constant of a 
variation-rate wave will become almost the same. On the other hand, since the responsibility over a 
drive wave will worsen as shown in drawing 10 if adhesion thickness is thick, a drive wave brings [ the 
starting time constant of a variation-rate wave ] down rather than the starting time constant tr of a drive 
wave, and the starting time constant of a variation-rate wave becomes large rather than a time constant 
tf 

[0042] Moreover, although the adhesives of an epoxy system are generally used for adhesion with a 
piezoelectric device and a substrate, it comes to indicate the relation with the amoimt of piezoelectric- 
device displacement in general to be the adhesion thickness at the time of using the adhesives whose 
Young's modulus is about two 20000 kgf^cm to drawin g 1 1 . As shown in this drawing, by 60 
micrometers, about 20% of the amoimt of displacement of a piezoelectric device stops [ adhesion 
thickness ] at being absorbed, but if adhesion thickness is set to 100 micrometers, about 30% of the 
amount of displacement of a piezoelectric device will be absorbed with adhesives. 
[0043] If the absorbed amoimt of the amount of displacement of the piezoelectric device by adhesives is 
large here, in order to enlarge the amount of displacement of a piezoelectric device, driver voltage of a 
piezoelectric device must be made high. Therefore, although the thinner possible one of adhesion 
thickness is desirable, since a piezoelectric device and a substrate must be finished in a high components 
precision in order to secure the junction dependabihty of a piezoelectric device and a substrate if another 
side and adhesion thickness are too thin, it will lead to the cost rise of components. 
[0044] Therefore, when the absorbed amount and components precision of the amount of displacement 
of a piezoelectric device by adhesives are taken into consideration, as for adhesion thickness, it is 
desirable to make it 60 micrometers or less. In this case, if flatness of a piezoelectric device 12 is set to 
20 micrometers or less when adding gap agent 14a in adhesives 14 and joining a piezoelectric device 12 
and a substrate 11 to them, as mentioned above, it will become possible to hold down adhesion thickness 
to 60 micrometers or less easily as a whole by choosing the flatness of a substrate 1 1, and the particle 
size of gap agent 14a. Moreover, it becomes possible to hold down adhesion thickness to 60 
micrometers or less easily as a whole by setting flatness of a substrate 1 1 to 20 micrometers or less by 
choosing the flatness of a piezoelectric device 12, and the particle size of gap agent 14a. Furthermore, it 
becomes possible to hold down adhesion thickness to 60 micrometers or less easily as a whole by 
choosing the flatness of a piezoelectric device 12, and the flatness of a substrate 1 1 by setting particle 
size of gap agent 14a to 20 micrometers or less. 

[0045] Moreover, if flatness of the plane of composition of the substrate 14 which joins the flatness of a 
piezoelectric device 12 and a piezoelectric device 12 is made into the flatness which does not exceed 20 
micrometers, respectively and particle size of gap agent 14a is made into the particle size which does not 
exceed 20 micrometers Allowances can be given to components precision to some extent, adhesion 
thickness can be set to 60 micrometers or less as a whole, the displacement property (variation rate an 
amount, responsibility) of a good piezoelectric device can be acquired, and image quality can be 
improved. 

[0046] In addition, although the example which carries out lap processing of the both-ends side of a 
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piezoelectric device or the both-ends side of a piezoelectric device, and the plane of composition of a 

substrate, respectively explains in the above-mentioned example, the same effectiveness can be acquired 
^ even if it uses a grinding process as the processing approach of a piezoelectric device or a substrate. 
' Moreover, either a piezoelectric device or a substrate plane of composition can be considered as lap 

processing, and another side can also be made into a grinding process. 

[0047] 

' [Effect of the Invention] As explained above, according to the ink jet head of claim 1, make it 
. correspond to a nozzle and a pressurization liquid room, and a laminating mold piezoelectric device is 
arranged. Since the both-ends side of the displacement direction of a laminating mold piezoelectric 
device considered as the configuration by which lap processing is carried out in the ink jet head which a 
pressurization liquid room is pressurized [ head ] with the variation rate of the d33 direction of this 
laminating mold piezoelectric device, and makes an ink droplet breathe out from a nozzle It can become 
possible to make adhesion thickness of a piezoelectric device and a substrate thin to homogeneity, the 
variation in the displacement property of the piezoelectric device between each channel can be 
suppressed, and image quality improves, and assembly nature improves. 

[0048] Since according to the ink jet head of claim 2 the laminating mold piezoelectric device was 
joined on the substrate and the plane of composition of this substrate considered as the configuration by 
which lap processing is carried out in the Inkjet head of above-mentioned claim 1, adhesion thickness of 
a piezoelectric device and a substrate can be made thin to homogeneity, the variation in the displacement 
property of the piezoelectric device between each channel can be suppressed, and image quality 
improves. 

[0049] According to the ink jet head of claim 3, make it correspond to a nozzle and a pressurization 
liquid room, and a laminating mold piezoelectric device is arranged. Since the both-ends side of the 
displacement direction of a laminating mold piezoelectric device considered as the configuration by 
which the grinding process is carried out in the ink jet head which a pressurization liquid room is 
pressurized [ head ] with the variation rate of the d33 direction of this laminating mold piezoelectric 
device, and makes an ink droplet breathe out from a nozzle It can become possible to make adhesion 
thickness of a piezoelectric device and a substrate thin to homogeneity, the variation in the displacement 
property of the piezoelectric device between each channel can be suppressed, and image quality 
improves, and assembly nature improves. 

[0050] Since according to the ink jet head of claim 4 the laminating mold piezoelectric device was 
joined on the substrate and the plane of composition of this substrate considered as the configuration by 
which the grinding process is carried out in the Inkjet head of above-mentioned claim 3, the variation in 
the displacement property of the piezoelectric device between each channel can be suppressed, and 
image quality improves. 

[0051] According to the ink jet head of claim 5, the laminating mold piezoelectric device which was 
made to correspond to a nozzle and a pressurization liquid room, and was joined on the substrate is 
arranged. In the ink jet head which a pressurization liquid room is pressurized [ head ] with the variation 
rate of the d33 direction of this laminating mold piezoelectric device, and makes an ink droplet breathe 
out from a nozzle Since lap processing of either the both-ends side of the displacement direction of a 
laminating mold piezoelectric device and the plane of composition of a substrate was carried out and 
another side considered as the configuration by which the grinding process is carried out Adhesion 
thickness of a piezoelectric device and a substrate can be made thin to homogeneity, the variation in the 
displacement property of the piezoelectric device between each channel can be suppressed, and image 
quahty improves, and assembly nature improves. 

[0052] Since it considered as the configuration by which the gap agent is added in the cement which 
joins a laminating mold piezoelectric device and a substrate in one ink jet head of above-mentioned 
claims 2, 4, and 5 according to the ink jet head of claim 6, the minimxmi thickness of the adhesion 
thickness of a piezoelectric device and a substrate can be made regularity, it depends and falls on slit 
processing of a piezoelectric device, and ****** can be prevented. 

[0053] Since it considered as the configuration whose flatness of a laminating mold piezoelectric device 
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and a substrate does not exceed 20 micrometers in above-mentioned claims 2 and 4 thru/or one ink jet 
head of 6 according to the ink jet head of claim 7, the adhesion thickness of a piezoelectric device and a 
substrate can be easily held down to predetermined thickness, the displacement effectiveness and 
f displacement responsibility of a piezoelectric device can be improved, and image quality can be 
improved further. 

• [0054] Since it considered as the configuration in which the flatness of a laminating mold piezoelectric 
device and a substrate does not exceed 20 micrometers, and the particle size of a gap agent does not 
exceed 20 micrometers in the Inkjet head of above-mentioned claim 6 according to the Inkjet head of 
claim 8, the adhesion thickness of a piezoelectric device and a substrate can be held down to 
predetermined thickness still more easily, the displacement effectiveness and displacement 
responsibility of a piezoelectric device can be improved, and image quaUty can be improved further. . 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for £uiy 
damages caused by the use o£ this translation. 

• 1 .This document has been translated by computer. So the translation may not reflect the original 
' precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 6] 
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[Translation done.] 
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